Sustainable Agriculture on the Internet: Practical Uses
Jill Shore Auburn 1 T he system of interconnected computer networks known as the Internet has experienced remarkable growth recently. Although it is difficult to estimate precisely the number of users (Crawford, 1995) , one authoritative source estimated 27.5 million users of electronic mail in October 1995 (MIDS, 1995) and about 100% annual growth in Internet hosts (Quarterman and Phillips, 1993) . The diversity of users has expanded as well, from primarily university and government users to the private sector, and to the general public through linkages to commercial providers such as American Online, Compuserve, and others. The amount of information available on the Internet, and the power and user-friendliness of the tools used to access it, such as the hypertext/multimedia World Wide Web (WWW), have exploded similarly. General interest magazines and newspapers routinely list Internet addresses and uniform resource locators (URLs), such as http://www.sarep.ucdavis.edu/ for the author's program's WWW home page) in articles and advertisements.
This explosion in attention has stimulated questions and critiques. In the words of Finn (1995) , the Internet to some may be a supercollider rather than a superhighway, akin to a vast library with a badly organized card catalog. SUMMARY. The Internet has experienced tremendous growth recently. The number of users, the amount and diversity of information available, and exposure in the mass media have all grown rapidly. Several authors recently have asserted that the media reports are overblown and that Internet is not as useful as most reports portray. Agricultural professionals need to assess whether or not the cost of using the Internet (in learning time as well as money) will benefit them in terms of increased knowledge and productivity. This paper describes current use of the Internet to answer practical questions from research and education, using a survey and practical examples from sustainable agriculture.
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ticism would seem warranted. The purpose of this paper is to explore practical use of the Internet in answering real-life agricultural questions to help agricultural professionals make the most effective use of the Internet. Examples are taken mostly from sustainable agriculture databases and resources, particularly those sponsored by the Sustainable Agriculture Network (Auburn and MacLean, 1993) . Sustainable agriculture is often referred to as the intersection of three types of goals: economic, environmental, and social (Douglass, 1984; Gips, 1988) . Narrower definitions emphasizing environmentally sound and profitable production and ignoring or de-emphasizing human and community goals are also common, particularly among agronomists and horticulturists (Fretz et al., 1993; Harwood, 1990; Keeney, 1990) .
Sustainable Agriculture Network's Internet resources
The Sustainable Agriculture Network (SAN) started in 1991 at the request of the USDA's national Sustainable Agriculture Research and Education (SARE) program, to facilitate sharing of information from SAREsponsored research and other sources. SAN has produced a number of publications and databases that are distributed simultaneously in print and electronic forms. SAN resources include a showcase of educational materials (SAN, 1994) , a directory of individuals and organizations with sustainable agriculture expertise (SAN, 1993a), a database of summaries of research projects funded by SARE (SAN, 1993b) , and a series of handbooks on practical topics, beginning with cover crops (SAN, 1992) . All of these materials are searchable on the Internet via gopher (gopher.ces.ncsu.edu) and via WWW (http:/ /www.ces.ncsu.edu/san/). SAN also supports an electronic mail discussion group, Sanet-mg (subscription information is available from the SAN coordinator, san@nalusda.gov), which had about 750 subscribers as of February 1996, plus an indeterminate number who participate via Usenet's alt.sustainable.agriculture. Stoll (1995) provided an engaging critique of the Internet, full of cautionary examples of its shortcomings from his longstanding experience with that medium. Dennett (1994) observed that the Internet can be interesting and useful, but is weak in tools and organization, so that posting a question to a mail group may be more efficient than searching for an answer through archives of previous postings to mail groups or other Internet databases. Pagell (1995) observed that most of those who ask and answer questions on many library/information science "listservs" (electronic mail groups) appear to be new to the profession and not professionally trained. She finds most questions naive, questions the authority of those responding, and suggests that readers "try the art of reading" to discover more authoritative and carefully documented answers to their questions in the professional literature. Others agree that the Internet is oversold, particularly for commercial applications (Jennings, 1995; Nulty, 1995; Rothke, 1994; van Kirk, 1994) .
Many agricultural researchers at universities have convenient and often free (to the individual) access to the Internet and to technical support and training. For them, the primary personal cost of using the technology is the time to learn and use it. Private-sector professionals, as well as many university professionals located off-campus (e.g., field station personnel and cooperative extension agents) often face greater obstacles and costs. Their willingness to overcome these obstacles and costs will depend on the perceived and real value of the Internet in finding answers to day-to-day, practical questions that arise on the job, as well as providing useful and interesting background information that enhances the professional's overall knowledge base. It may also depend on acceptance by clientele. Since there is evidence (Landauer, 1995) that computer applications generally have contributed little to real productivity enhancement in American industries (particularly service industries, including those that are considered knowledge-intensive), a healthy skep- SAN's resources are intended to be complementary to one another and to other agricultural resources available in print and on the Internet. In searching for the answer to a practical question, a user might consult first the handbook series (if a handbook is available on the topic in question) for a practical discussion of information summarized from a variety of sources or look for another practical publication in the showcase of educational materials. A more in-depth (but probably less general) answer might be available in the SARE research projects database (or in another general database of current agricultural research projects such as the USDA research database on WWW at http:// medoc.gdb.org/best/stc/usda-best.html). If those databases fail to yield a satisfactory answer or contact, an individual with related experience or knowledge might be found in the SAN directory of expertise and/or through a query to the Sanet-mg e-mail group.
Example of a successful query
The following excerpt from the Sanetmg archives illustrates the combined use of the mail group and the database of SAREfunded research projects to answer a practical question quickly. 
Survey of Sanet-mg subscribers
To collect broader data on sustainable agriculture professionals' experiences on the Internet, I posted a survey to the Sanet-mg mail group in Summer 1995. Sixty-three responses were returned. The average respondent had subscribed to Sanet-mg for a little more than 1 year (mean: 16 months; median: 13 months), although several respondents had subscribed since the beginning of the mail group (September 1991). The average respondent had been using the Internet only 2 years (median response) to 2.5 years (mean response). Most respondents were with land-grant universities and/or cooperative extension or other public sectors, while a few respondents were farmers or ranchers or other private-sector participants. (Table 1) .
On a scale of 1 (not useful) to 10 (extremely useful), respondents rated electronic mail to/from individuals as highly useful (average ratings of 9-10), and other resources (Sanet-mg mail group, other mail groups, WWW) as quite useful (average ratings of 6-7, Table 2 ). Gopher was rated slightly lower, but several respondents commented that it was useful for specific resources that were not on the Web and also that it was easier to access when the Web was inaccessible or slow due to heavy use. About one-third of the respondents replied that they had never tried the Web or Gopher, and only half of the respondents rated these resources at all, whereas nearly all respondents rated e-mail and mail groups.
Half of the survey respondents said that they had asked one or more questions of Sanet-mg in the past 12 months (Table 3) . Three-fourths of respondents had sent one or more replies in response to another's query, although several respondents noted that their replies may have gone to individuals rather than to the entire mail group. When asked if they passed information from Sanet-mg on to others outside of the mail group in the past 12 months, nearly all (98%) of respondents said that they had. The number of times they did so is highly negatively skewed (mean 52, interrow cover crops for vegetable production in the northeast. The research will be conducted at research facilities and growers' fields in upstate New York and on Long Island, and in Connecticut.
We will evaluate different grass and legume mulch/cover crop species for their ability to suppress weeds, conserve soil moisture and control soil erosion. Crop performance in each of the mulch systems will be determined and herbicide rates will be reduced utilizing the weed-suppressing potential of the mulches.
The studies will be conducted on a wide range of crops that are grown throughout the northeast and north central regions of the US. We will include tomatoes, cabbage or cauliflower, snap beans, sweet corn and pumpkins at multiple locations. The proposed research will help to define the specific requirements for reduced-tillage vegetable production that will be necessary if growers are to consider using such systems. Formulation of such recommendations in combination with the extension and education efforts involved in this project should provide commercial interest and participation in a system with both economic and environmental advantages.
Stone said that he received additional replies to his message, several of which were direct replies to him that did not appear in the Sanet-mg archives. He sent the colleague who raised the question a package of information that same afternoon. The colleague admitted to being impressed and stimulated to rethink his skepticism about this new technology, although nearly 2 years later, he still gets his e-mail through a secretary (personal communication with N. Stone).
It was undoubtedly a factor that the person providing this reply (Gamble) is highly familiar with SAN's databases, since he is the person responsible for providing them on the Internet. In other cases, individuals from other universities and the National Agricultural Library have posted the results of searches of Agricola and other databases in their replies to Sanet-mg queries. median 10), as is the total number of people reached by such passing-on as estimated per respondents (mean 28, median 8). In other words, the most typical user (median) did so 10 times a year to 8 other people, but a smaller number of more active users raised the average frequency (as measured by the arithmetic mean) to weekly, each reaching 28 others on average. Comments volunteered by respondents indicated that information is passed on by e-mail to other Internet users (individuals, local interest groups, and cross-postings to other mail groups), and also by print to non-Internet users, including departmental newsletters and regional/local calendars of events and individuals. Of the 63 survey respondents, 34 replied to the questions about results of their most recently posted query. They reported receiving from 2 to 36 replies to the question (mean 9.0, median 7), with an overall usefulness rating averaging 7.4 on a scale of 1 to 10 (10 = extremely useful). Most respondents (86%) attempted to answer their questions via colleagues or printed and electronic information sources before they resorted to a posting to Sanet-mg. Electronic sources (colleagues by e-mail and Internet databases) were used about half as often as more traditional (in person, telephone, and print) sources (Table  4) . Topics of questions posted included production techniques for crops and livestock; community development; food, nutrition, consumer and human health; policy and governmental affairs; education; economics; and many other topics.
Conclusions
The 63 respondents to the survey represent only 9% of the Sanet-mg subscribers, a very low response rate for a mail or telephone survey (Salant and Dillman, 1994) . Low return rates are common to other surveys conducted by e-mail, however (MIDS, 1995; Perry, 1995) . The danger of a low response rate is that respondents may be different from nonrespondents. In this case, it is likely that respondents to the survey are more active discussion participants and more likely to post answers (and probably queries, too) to mail groups. Thus, the frequencies with which they report posting messages to Sanet-mg are probably higher than the group as a whole. The participants in Sanet-mg generally, and the survey respondents in particular, are likely to be early adopters rather than representative of the broad population of agricultural professionals working in sustainable agriculture, or in agriculture generally. Furthermore, one would expect the participants in Sanet-mg (or any mail group) to view the group relatively positively, since dissatisfied participants would likely unsubscribe. Accordingly, conclusions from this survey should be interpreted as applicable to these selfselected early adopters rather than to the larger audience of all agricultural professionals.
The survey results show that, among these early adopters, use of the more complex Internet tools and functions is less common than e-mail, and also that the sources more likely to be consulted before turning to e-mail are the more traditional (in-person, telephone, and print) rather than Internet services such as Gopher and WWW. This situation may change as more information becomes available via these services, and the tools for accessing information become more effective. Becoming familiar with the databases available, and learning to use them effectively, probably will require considerable investment by the user. Even librarians, who are trained as information searchers, rate their own Internet searching skills as inadequate, due to lack of time and resources (Basu, 1995) .
Individuals active in sustainable agriculture may be more predisposed than other agricultural professionals to use and value the Internet for the following reasons. E-mail groups and other Internet discussions are participatory and democratic by nature, with limited distinction made between experts and nonexperts. This Internet culture is consistent with the participatory approach to research and extension (Gerber, 1992) that is common within sustainable agriculture. Farmers and ranchers are viewed by many in sustainable agriculture as experts in their own right, although their expertise arises from practical experience rather than scientific training. The expertise of farmers and ranchers is different from, but complementary to, the knowledge of university experts. The relatively low representation of farmers and ranchers in the Sanet-mg mail group, however, leaves the participatory potential of the Internet relatively unexploited. In the future, improved access in remote rural areas, better software, more training, and richer bodies of information may be needed to attract more farmers and ranchers to participate. A widely publicized example of Pagell's (1995) concerns about the difficulty of judging the quality of information posted to the Internet is the controversy over OncoLink, a WWW-based cancer information service based at the Univ. of Pennsylvania (Hoke, 1995) . Agricultural professionals may find similarities in some of Hoke's quotes from physicians who feel a responsibility to restrict the availability of non-peer-reviewed information to the public. On the other hand, many sustainable agriculture activists may sympathize with those quoted by Hoke who feel that "peer review serves to perpetuate the status quo...in an area in which medical experts have failed to provide adequate solutions."
Another characteristic of the Internet lends itself to sustainable agriculture discussions: despite the fact that sustainable agriculture is a broad concept that is applicable across a wide range of disciplines and cropping systems, research and education professionals concentrating in sustainable agriculture have been, until recently, fairly few. As a result, there has been a strong tendency to interact with distant colleagues and to adapt locally information that is drawn originally from geographically diverse experiences. In the words of one survey respondent, "...this movement consists of a web of people scattered to the winds. Most of us are working on shoestring budgets, and getting together in real time tends to be reserved for those with solid institutional connections and budgets. I don't know how I'd keep up with what others are doing without some kind of Internet access." Countering the need for this collegial interaction is the real concern for e-mail overload commented upon by several survey respondents, particularly those without sophisticated e-mail software that filters incoming messages from mail groups away from higher-priority, personal e-mail messages. Indeed, the two participants in the successful query example cited above, have stopped subscribing to Sanet-mg and participate only by reading its archives on the Usenet newsgroup alt.sustainable.agriculture (N. Stone and K. Gamble, personal communication). Using Usenet, and filtering incoming group messages to a secondary mailbox that is read when time is available, both are appropriate responses to reducing the e-mail overload inherent in mail groups. Nonetheless it is unlikely that Gamble would have replied to Stone's query within minutes of the original query if it had not appeared in his incoming mailbox.
Pressures from increasing subscription prices, declining budgets, increasing volume of information, and increasing delays may be forcing scientific publishing toward electronic dissemination (Clement, 1994) , agriculture being no exception. Concerns about lack of formal peer review in Internet-based journals by the medical community (Kleiner, 1995) will have to be addressed by the agricultural community. Despite concerns about the quality of information, overloaded e-mail in-boxes, and the training needed to use Internet resources effectively, a substantial number of agricultural professionals today are finding the Internet a useful adjunct to, although not a replacement for, more traditional tools in their efforts to answer practical questions.
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